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Background 
Recent studies have unearthed the importance of olfactory cues in avian 
social interac5ons. We examined  the olfactory discrimina5on abili5es of 
the dark‐eyed junco (Junco hyemalis). 
         Ques5ons we asked: 
1.  Can juncos discriminate between scents of a conspeciﬁc and a 
heterospeciﬁc (brown‐headed cowbird, a brood parasite)? 
2.  Can juncos discriminate between the scents of conspeciﬁc 
popula5ons diﬀerent from their own? 
3.  Can juncos discriminate between the scents of male and female 
conspeciﬁcs? 
•  Chemosignals are substances that inﬂuence the physiology or the 
behavior of animals receiving the signal. 
•  Chemosignals can be vola5le or non‐vola5le. 
•  It is unknown whether birds use these substances; however, vola5le 
compounds have been  found in preen oil (Figure 1) that vary 
predictable by both sex and popula5on (Figure 2). 
• Understanding whether birds can discriminate between conspeciﬁc and 
heterospeciﬁc scents is  one of the ﬁrst steps to understanding  avian 
chemosignals.  
•  If discrimina5on exists, scents could be poten5al factors in mate 
selec5on and brood parasi5sm defense. 
To test the olfactory discrimina5on capabili5es of the dark‐eyed junco, 
we conducted habitua5on‐discrimina5on trials during July of 2009. 
Subjects 
•  Juncos from three popula5ons were studied: Laguna Mountain (LM), 
CA; University of California San Diego campus (UCSD), CA; Virginia (V)  
Preen Oil Extrac:on 
•  Preen oil was used as the main scent source from all subjects 
•  Oil was extracted from the uropygial gland  
Trials 
• 30 min trials consisted of two phases: ﬁrst, a 20 min habitua5on phase 
and second, a 10 min discrimina5on phase 
•  Scents: habitua5on (H) scent ‐  familiar donors (same popula5on/sex as 
subject) and discrimina5on (D) scent – novel donors (heterospeciﬁcs, 
diﬀerent popula5on/sex);  2 controls: blank (B) and pure acetone (A) 
•  Preen oil  scent solu5ons made by dissolving 1 mg preen oil in 100 ul 
acetone and presented in empty dishes –1 dish per quadrant of ﬂoor of 
subject’s cages; dishes randomly distributed, replaced between phases 
•  Habitua5on phase: H, A, B, B presented  
•  Discrimina5on phase: H, D, A, B presented 
•  Subject predicted to habituate to habitua5on  
  scent and then predicted to spend more 5me  
  exploring the novel discrimina5on scent 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Heterospeciﬁcs 
•  Junco hyemalis females are able to discriminate between the scents of 
a heterospeciﬁc brood parasite and a conspeciﬁc. 
•   However, in the wild, juncos are frequently parasi5zed by cowbirds 
and do not respond behaviorally, perhaps because they can oken 
successfully reproduce even while raising cowbird nestlings. 
•  Future studies tes5ng the discrimina5on abili5es of species known to 
behaviorally respond to brood parasi5sm would be beneﬁcial. 
Conspeciﬁc Popula:ons 
•  Our current data do not suggest that females can diﬀeren5ate among 
same sex conspeciﬁcs from diﬀerent popula5ons. 
•  In the future we plan to test whether juncos can diﬀeren5ate between 
opposite sex birds from diﬀerent popula5ons which would be more 
relevant in the context of mate choice. 
Male and Female Conspeciﬁcs 
•  Data is currently being analyzed 
Current Status 
Heterospeciﬁcs: 
‐ Subjects: 9 LM females, H’s: LM and UCSD females, D’s: female brown‐headed cowbirds 
Conspeciﬁc Popula:ons : 
‐ Subjects: 9 LM and 16 UCSD females, H’s: LM and UCSD females, D’s: UCSD and V juncos 
Male/Female Conspeciﬁcs: 
• Data are currently being analyzed  
 blindly via Odlog sokware 
•  We predict females will be able to discriminate between the scents of female and male 
conspeciﬁcs. 
Current Diﬃcul:es:  
•  Stereotypic movements 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Figure 2. Principal components analysis of 19 junco preen oil 
vola5le compounds (Whieaker and Soini unpublished data). 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Discrimina:on Test Figure 4. The average percent 5me spent by 
subjects in each quadrant containing a speciﬁc 
scent.  
Figure 1. Comparison of breeding and 
non‐breeding season linear alcohols 
(Soini et al 2007).   
Figure 2. The average percentage of 5me points in 
quadrants containing the habitua5on scent (HAB) and 
the discrimina5on (DIS) scent during the discrimina5on 
phase (     = 19.025, df=8, p=0.01). 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